We observed high quality elastic light scattering from a silicon microsphere in the standard telecommunication band. A tunable diode laser was used as the excitation source and a single mode silica optical fiber setup delivered the input laser light to the microsphere. The silicon microsphere was manipulated on the silica optical fiber half coupler (OFHC) to effectively couple the evanescent laser field to the microsphere thus exciting the whispering gallery modes (WGM's). We observed high quality factor WGM's which can lead to novel geometries and applications for silicon microsphere based optoelectronic devices, such as filters, modulators, and detectors.
INTRODUCTION
Microcavity resonators employ the light handling properties of the whispering gallery modes (WGM's) of geometrical structures and have been widely researched in recent years [1] [2] [3] [4] . Most of the research has focused on the shape of the resonator and uses conventional production techniques to produce the desired cavity structure. As the technology for the device fabrication, equipment handling and light detection matured, researchers started to build increasingly sophisticated systems [5] [6] for creating and manipulating these light resonances for various photonic applications. Not only have the possible resonator geometries such as disks [7] [8] , toroids [9] [10] and cylinders 11 been explored but also various materials such as laser dyes 12 , lithium niobate 13 and silicon-oninsulator 14 (SOI) have been experimented with. Each study has improved the research field in the means of smaller geometries and better fabrication techniques, which in turn has lead to increasingly compact and truly sensitive [15] [16] device applications. These device applications range from channel dropping filters [17] [18] to low threshold Raman lasers 19 , electrical and thermo-optical switches 20 and optical data channel multiplexers 21 . While previous research was a foothold, the current technology is still far from converting electronics into photonics. Manufacturing of such appliances, which will be capable of using light as the incoming data instead of electrons and be able to process the data with full optical or electro-optical circuitry within the structure, is yet to be achieved. Nevertheless prototype devices will be able to perform processing beyond the GHz frequency regime with their high quality factor resonators and will be consisted of nanometer sized components 22 .
Although current techniques and materials are suitable for today's fabrication needs, distorted geometrical structures and byproducts of materials' fabrication techniques can lead to unintentional Mie and Rayleigh scattering and therefore decreased quality factors 13 for the WGM's. While spherical microcavities 12 exhibit some of these drawbacks, they can be fabricated relatively easily. Spherical resonators range from 20 µm to 500 µm in radius and can be made from various materials. The spherical shape allows light to occupy smaller mode volumes thus enhances the optical quality factor. Together with the spherical geometry, silicon as the cavity material allows building optical devices without adjusting the current semiconductor device fabrication and process technologies.
In this study, we present our results on the observation of high quality factor WGM's in the elastic light scattering spectra of the silicon microspheres by using a near- 
RESULTS AND DISCUSSION
The elastic light scattering intensities at 90 o and 0 o were collected over a tuning wavelength range of 0.3 nm. The elastic light scattering spectrum shows the expected dips in transmission as the resonance condition is reached and the light is coupled to the microsphere effectively. When one of the scattering spots on the OFHC is in close proximity of the microsphere, the evanescent field is critically coupled to the microsphere resulting in morphology dependent resonances (MDR's). These resonances manifest themselves in mode families separated by the consecutive mode number (n) with the same mode order (l) in the 90 o scattered and 0 o transmitted light spectra (Fig. 2) . According to the Lorenz-Mie scattering theory, the mode spacing of MDR's is;
where λ is the resonant wavelength, m the relative refractive index and a the radius of the resonator. In our case, m = 3.5 and the peak with the best Q factor is at λ = 1427.3143 nm, which yields a mode spacing of Δλ = 0.2486 nm. Data in Fig. 2 show 4 mode families in the calculated mode spacing, which can be attributed to the constructive interference of the coupled light in the microresonator 18 . When the input light is in resonance with the microsphere, whispering gallery modes of the microsphere will form a light ring around a great circle of the sphere. Light will also radiate to the outside medium and the fiber coupling via surface of the sphere, thus leading to interference along the resonance spectrum 24 .
Since the MDR's are open systems of light resonances, the energy stored in the resonator cavity will be radiated to the outside medium 23 . This property not only allows the resonance structure to be observed, but also leads to a decreased quality factor in the optical cavity. The quality factor (Q) of an MDR is;
where λ is the resonant wavelength and Δλ FWHM the linewidth of the MDR. Figure 2 shows an MDR with a best quality factor of 10 7 at λ = 1427.3143 nm peak with Δλ FWHM = 0.9 pm. This quality factor mainly depends on the radiative losses of the cavity, which includes absorption, scattering on defects and impurities and the residual surface roughness 23 . Observed Q factor contains contributions from the aforementioned effects, which in turn hinders the storage of the optical energy in the cavity. On the other hand, a silicon microsphere leads to a strong confinement of the light in the inside the cavity medium due to its high refractive index for our wavelength range. As a result, high quality factors for the given structure became attainable. Overall, employment of the silicon as the cavity medium was favorable in terms of high photon confinement, better material handling and the given availability of silicon in our age [22] [23] 
